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Listing of Claims 

1. (original) A substantially purified RFX4_v3 polypeptide. 

2. (original) The polypeptide of claim 1, wherein the polypeptide comprises: 

a) an amino acid sequence at least 70% identical to an amino acid sequence set forth 
as SEQIDNO: 8; 

b) a conservative variant of the amino acid sequence set forth as SEQ ID NO: 8; or 

c) the amino acid sequence set forth as SEQ ID NO: 8, 

wherein the polypeptide has RFX4_v3 activity, and the N-terminus of the polypeptide is 
at least 90% identical to residues 1-14 of SEQ ID NO: 8. 

3. (original) The polypeptide of claim 2, wherein the polypeptide comprises an amino acid 
sequence set forth as SEQ ID NO: 6, or SEQ ID NO: 10. 

4. (original) The polypeptide of claim 2, wherein the polypeptide comprises an amino acid 
sequence set forth as SEQ ID NO: 8, or a sequence having at least 95% sequence identity to SEQ ID NO: 
8. 

5. (original) An isolated nucleic acid molecule encoding the polypeptide of claim 2. 

6. (original) The nucleic acid of claim 5, wherein the nucleic acid molecule comprises: 

a nucleic acid sequence at least 70% identical to the nucleic acid sequence set forth as 
SEQIDNO: 37. 

7. (original) The nucleic acid of claim 6, wherein the nucleic acid sequence is at least 90% 
identical to SEQ ID NO: 38 or SEQ ID NO: 39. 

8. (original) The nucleic acid of claim 6, wherein the nucleic acid sequence is at least 90% 
identical to SEQ ID NO: 37. 

9. (original) The nucleic acid sequence of claim 5, wherein the nucleic acid sequence is operably 
linked to a heterologous promoter. 
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10. (original) The nucleic acid sequence of claim 5, wherein the heterologous promoter comprises 
SEQ ID NO: 1 1 or SEQ ID NO: 12. 

1 1 . (original) A vector comprising the nucleic acid of claim 5. 

12. (original) A host cell transformed with the vector of claim 1 1 . 

13. (original) The host cell of claim 12, wherein the host cell is a plant cell, an animal cell, or a 
prokaryotic cell. 

14. (original) A composition comprising the polypeptide of claim 2. 

15. (currently amended) An isolated nucleic acid molecule that hybridizes under conditions of 
low stringency to a targ e t nucl e ic aoid mol e oul e p olvnucleotide comprising nucleotides 1-42 of a nucleic 
acid sequence selected from the group consisting of nucl e otides 1 4 2 of SEQ ID NO: 37, SEQ ID NO: 38, 
and SEQ ID NO: 39, wherein the isolated nucleic acid molecule is -comprises at least 15 nucleotides^* 
l e ngth . 

16. (currently amended) The isolated nucleic acid molecule of claim 15, that rwherein the isolated 
nucleic acid molecule h ybridizes under conditions of high stringency to the target nucl e ic aoid 
mol e oule polvnucleotide . 

17. (currently amended) The nucleic acid of claim 15, wherein the toget -isolated n ucleic acid 
molecule encodes a RFX4_v3 polypeptide. 

18. (currently amended) The nucleic acid of claim 4317, wherein the RFX4_v3 polypeptide 
comprises SEQ ID NO: 6, SEQ ID NO: 8, or SEQ ID NO: 10. 

19. (original) A vector comprising the nucleic acid of claim 15. 

20. (original) A host cell transformed with the vector of claim 19. 
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21 . (original) The host cell of claim 20, wherein the host cell is a plant cell, an animal cell, or a 
prokaryotic cell. 

22. (original) The polypeptide of claim 2, wherein the RFX4_v3 activity comprises inhibiting the 
phenotypic expression of congenital hydrocephalus. 

23. (original) The polypeptide of claim 2, wherein the activity is the ability to bind to RFX4_v3 
specific antibodies. 

24. (original) The polypeptide of claim 2, wherein the polypeptide comprises the amino acid 
residues set forth in SEQ ID NO: 33, SEQ ID NO: 34, or SEQ ID NO: 35. 

25. (currently amended) A method for producing a variant of thea RFX 4 v3 p olypeptide of claim 
I, wherein the method comprises: 

mutagenizing the-awild-type nucleic acid sequence ef -as set forth in SEP ID NO: 37, 
SEQ ID NO: 38, or SEQ ID NO: 39; and 

screening the variant for a RFX4_v3 activit y to identify the variant of the RFX4 v3 

polypeptide . 

26. (currently amended) A composition comprising a nucleic acid molecule that inhibits the 
binding of the polynucleotide of claim 15 firot 12 nucl e otides of SEP ID NO: 37. SEQ ID NO: 38, or 
SEQ ID NO: 39 to its complementary sequence. 

27. (currently amended) A polynucl e otide sequ e nc e comprising at l e ast fifte e n nuol e otid e s The 
isolated nucleic acid of claim 15, wherein the isolated nucleic acid hybridizes capabl e of hybridizing 
under stringent conditions to an isolat e d nucleotid e s e qu e nce to the polynucleotide comprising 
nucleotides 1-42 of SEQ ID NO: 37. 

28. (currently amended) A method for detecting a nucleic acid molecule in a biological sample, 
wh e r e in the nucl e ic aoid molecul e encodes a RFX 4 _v3 polypeptid e , th e m e thod comprising: 

hybridizing a polynucleotide to the nucleic acid molecule to produce a hybridization complex, 
wherein the nucleic acid molecule encodes the RFX4 v3 polypeptide of claim 1 and wherein the 
polynucleotide hybridizes to nucleotides 1-42 of SEQ ID NO: 37, SEQ ID NO: 38, or SEQ ID NO: 39; 
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detecting the hybridization complex, wherein the presence of the hybridization complex indicates 
the presence of a polynuol e otid e the nucleic acid molecule encoding RFX4_v3 in the biological sample^ 
thereby detecting the nucleic acid molecule in the biological sample . 

29. (original) The method of claim 28, wherein the polynucleotide hybridizes to SEQ ID NO: 37. 

30. (currently amended) The method of claim 3028, further comprising amplifying the nucleic 
acid molecule p rior to hybridizing with the polynucleotide. 

31. (currently amended) A method of identifying a subject at risk of developing RFX4_v3 linked 
hydrocephalus, comprising detecting in the subject an abnormalit v a mutation in a-the RFX4 v3 
polypeptide of claim 1 or a mutation in a RFX4_v3 nucleotide sequence , wherein the mutation in the 
nucleotide sequence- that alters e xpr e ssion of the RFX4 v3 polypeptide, thereby identifying a subject at 
risk of developing RFX4 v3 linked hydrocephalus . 

32. (canceled) The method of claim 31, wh e rein det e cting an abnormality compris e s d e t e cting a 
mutation in a nuol e io acid s e qu e nc e that e ncod e s RFX 4 _v3, wh e r e in th e mutation is associat e d with 
RFX 4 _v3 link e d hydroc e phalus. 

33. (currently amended) The method of claim 31, wherein detecting an abnormalit vt he mutation 
in the RFX4 v3 nucleotide sequence n uol e io aoid comprises performing a hybridization analysis with a 
nucleic acid probe that detects the mutation in the RFX4_v3 nucleic acid sequence. 

34. (currently amended) The method of claim 31, wherein detecting an abnormalit y the mutation 
comprises identifying an individual carrying a mutated RFX4_v3 allele, wherein the method comprises: 

providing a nucleic acid from a-the subject, wherein the nucleic acid comprises a RFX4_v3 allele; 

and 

detecting a mutation in the nucleic acid that results in phenotypic expression of congenital 
hydrocephalus. 

35. (original) The method of claim 34, wherein the mutation is in the RFX4_v3 allele. 
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36. (currently amended) The method of claim 31, wherein the method comprises detecting aa 
abnormalit yt he mutation in a-the RFX4 _v3 polypeptide. 

37. (original) The method of claim 36, wherein the method comprises detecting an abnormality in 
expression of the RFX4_v3 polypeptide. 

38. (currently amended) The method of claim 37, wherein the abnormality in e xpression 
compris e s d e t e otin g method detects a reduced expression of the RFX4__v3 polypeptide. 

39. (currently amended) The method of claim 36, wherein the method comprises providing a 
polypeptide from e-the subject, and detecting a mutation in the sequence encoding the p olypeptide 
s e qu e nc e, wherein the polypeptide comprises the RFX4 v3 polypeptide and wherein the mutation results 
in phenotypic expression of congenital hydrocephalus. 

40. (currently amended) The method of claim 31, comprising obtaining a biological sample from 
the subject, and detecting in the biological sample the abnormality mutation in the RFX4_v3 polypeptide 
or in the RFX4_v3 nucleotide sequence. 

41. (original) The method of claim 40, wherein the biological sample comprises blood, amniotic 
fluid, plasma, or cerebral spinal fluid. 

42. (canceled) Th e m e thod of olaim 4 0, wher e in th e m e thod comprises: 

providing a polyp e ptid e from a subj e ct, wher e in the polyp e ptid e compris e s a gen e product of a 
RFX 4 _vl g e n e ; and 

d e t e cting a mutation in th e polyp e ptid e s e quence, 

wh e rein the mutation r e sults in ph e notypio e xpression of congenital hydroc e phalus . 

43. (original) The method of claim 4238, wherein detecting th e mutation in th e polyp e ptid e 
s e qu e nc e compris e s d e t e cting an abnormal protein or the reduced l e v e l or protein expression of the 
RFX4 v3 polypeptide comprises using RFX4_vl specific antibodies. 

44. (original) A kit for determining if a subject is a carrier of a mutated RFX4_v3 gene, wherein 
the kit comprises: 
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a reagent that specifically detects a mutation in a RFX4_v3 allele, and 
instructions for determining whether the subject is at increased risk of expressing congenital 
hydrocephalus if the reagent specifically detects the mutation. 

45. (original) The kit of claim 44, wherein the reagent comprises a nucleic acid probe that 
specifically hybridizes under stringent conditions to a nucleic acid sequence of SEQ ID NO: 37, SEQ ID 
NO: 38 or SEQ ID NO: 39. 

46. (original) The kit of claim 44, wherein the reagent comprises an antibody that specifically 
binds the protein expressed by the RFX4_v3 allele. 

47. (canceled) A m e thod for g e nerating antibodi e s sp e cific for an RFX 4 _v3 polyp e ptid e , wherein 
th e m e thod compris e s inj e cting an animal with an RFX 4 _v3 polyp e ptid e or an immunogenic portion 
th e r e of. 

48. (canceled) Th e m e thod of claim 4 7, furth e r oomprising pr e paring a hybridoma that expr e ss e s 
th e monoclonal antibody . 

49. (currently amended) An antibody that specifically binds the polypeptide of claim 1 RFX 4 v3 
sp e cific antibody for us e as a d e t e ction or th e rap e utic ag e nt . 

50. (original) A method for generating a non-human transgenic animal with a knockout for the 
RFX4_v3 gene, wherein the method comprises disrupting an RFX4_v3 transcript, the disruption being 
sufficient to produce hydrocephalus in the transgenic animal. 

51. (original) The method of claim 50, wherein the non-human transgenic animal is a mouse. 

52. (original) The method of claim 50, wherein disrupting a RFX4_v3 transcript comprises: 
deleting or substituting any portion of the RFX4_v3 transcript, 

inserting an exogenous gene into the RFX4_v3 transcript, or 
any combination thereof. 
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53. (original) The method of claim 50, wherein disrupting the RFX4_v3 transcript comprises 
crossing one non-human transgenic animal with a second non-human transgenic animal. 

54. (original) A transgenic mouse whose somatic and germ cells comprise a disrupted 
endogenous RFX4_v3 gene, the disruption being sufficient to produce an increased susceptibility to 
developing congenital hydrocephalus. 

55. (original) The transgenic mouse of claim 54, wherein the disrupted gene is introduced into the 
mouse of an ancestor of the mouse at an embryonic stage, wherein the mouse, if homozygous for the 
disrupted gene, does not reproduce. 

56. (original) The transgenic mouse of claim 54, wherein the disruption is an insertion within the 
RFX4_v3 gene. 

57. (original) The composition of claim 54, wherein the disruption is a deletion or substitution 
within the RFX4_v3 gene. 

58. (currently amended) A method for screening compounds for the ability to alter RFX4_v3 
activity, wherein the method comprises: 

a) providing: 

i) a first polypeptide sequence comprising at least a portion of RFX 4 v3 the 
polypeptide of claim 1 , 

ii) a second polypeptide sequence comprising at least a portion of a protein known 
to interact with RFX4_v3, and 

iii) one or more test compounds; and 

b) combining in any order th e first polyp e ptid e s e qu e nc e comprising at l e ast a portion of 
RFX 4 _v3, th e s e cond polyp e ptide s e qu e nc e comprising at l e ast a portion of a prot e in known to int e ract 
with RFX 4 v3, and on e or mor e t e st compounds (i\ (ii), and (iii) under conditions such that the first 
polypeptide sequence, the second polypeptide sequence, and the test compound interact; and 

c) detecting the presence or absence of an interaction between the first p olypeptide sequence 
comprising at l e ast a portion of RFX 4 _v3 and the second p olypeptide sequence comprising at l e ast a 
portion of a prot e in known to int e raot with RFX 4 _v3 . 
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59. (currently amended) A pharmaceutical composition^ for tr e ating cong e nital hydroc e phalus 
comprising: 

a) a therapeutically effective amount of a RFX4 v3 nuol e io aoid. the polypeptide of claim 1 , 
a nucleic acid sequence encoding the polypeptide, or a therapeutically effective variant or portion thereof; 
and 

b) a pharmaceutically acceptable carrier. 

60. (canceled) A pharmaceutical composition for pr e v e nting cong e nital hydrocephalus 
comprising: 

a) a RFX4_v3 nuol e io acid, polyp e ptid e , a variant, or a portion th e r e of, and 

b) a pharmac e utically acc e ptabl e carrier . 

61. (currently amended) A method of treating congenital hydrocephalus in a subject, comprising 
administering to the subject a therapeutically effective amount of an agent that incr e as e s pr e s e nc e of a 
RFX4_v3 polypeptid e in th e brain of to the subject. 

62. (original) The method of claim 61, wherein the method comprises administering exogenous 
RFX4_v3 polypeptide to the subject. 

63. (original) The method of claim 61, wherein the method comprises increasing expression of 
RFX4_v3 polypeptide in the subject. 

64. (original) The method of claim 63, wherein the method comprises introducing into the subject 
a vector that expresses the RFX4_v3 polypeptide in the subject. 
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